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(57)Abstract: 

PURPOSE: To obtain an organic electronic element large in a 
carrier transfer degree and excellent in characteristics as a FET 
element by enhancing the orientation property of a conductive 
organic compound and using the oriented film of the conductive 
organic compound. 

CONSTITUTION: A polytetrafluoroethylene rod 13 is slid on a 
gate-insulating layer 12 formed on a silicon substrate 1 1 at a 
speed of 1 mm/sec with a pressure of 1kg/cm2 in a direction to 

a PTFF oriented film 14. The film 14 is covered with a mask 
for forming a comb type electrode used as an electric source and a 
drain electrode 15 thereon, and subsequently subjected to the 
deposition of chromium and gold under a vacuum of 1 x 10-5Torr. 
While the electrode 1 5 is partially covered with an aluminum foil, 
5,5'- dimethylsesquithiophene (DMSxT) for forming an organic 
semiconductor layer is vacuum-deposited. The element formation- 
free side of the substrate is rubbed to use the silicon substrate 
itself as a gate electrode. <«*> 
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Uycie ^tl.:^>^^bO. 092mol (16. SOg) 
^L. 6 Om 1 (Ov^iJi^/Uin— y=-yWjc:Sft?$-y:, rtt^ 
^?^n— h^ilLT. ^^yUcD-^i/^v'r^^ (2. 2 4 
g) ^5^tfi:$-frfcv?^^/l':3i— 2 Om 1 '^3{CjiD;t 
T4^F^Si$L. ^y^ir-yH^lg^^KLyh. rtitc 
ttlKS (0. 7 5g) (7)1, 3-fc'>^ {i^y :^=^?vyir 
y^y^y) ^u/Oz^y^/i- (ii) ^n^^K^;^n;t. 

^^^CV^T*_LT'^^icLfc5->^^^- 2, 2' -h:'^;^>'zii 
7 Om 1 <?)i^:3^^yu:3^-7^y^fc^/g$-frfcSfg^^B 
TLT. -rE^«^^Lybm4^r«151^LTTIB^ (fb 
4) T-7i^$n^SS*ife<7)5-;^^/U-2, 2' : 5' . 
2' ' -^-^;^:7;c>- (16. 5g) ^m^o wtt^ 
3 2 Om 1 <7)7«^y— /Ud^bSlfeSUTS. 7 g O^^S 

[0 0 5 0] 
[fb4l 



(8) 
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[0 0 5 1] :z<Df^^Bt)^h4,0g%:^WiLXAOml 

h'%:40m\<DT'^ hi^izmm^-^x 2^<Dmm^mm 

750 ml<^;^ /i-Ji)^^^^BBl-T2.52gCO^^^# 

[0 0 5 2] ^\^^X\ {hVy :r.=^jVy:^y.y ^ 

>-) :=i-/<5r/^ (II) iJ^d^-f Kl-93 g. Ml&«&^3.86g 
^TJ^t" h7>^^>'^T:/^^^7^3— >?K10.91 %(OmM 

^^^K^ftSlL. 3S^(7)mg^l 2 Cm 1 T-^aSLT 
1. 2g<D^^gfe<0 5. 5' ' ' ' ' -v^^f^yi^-fe^ 

[0 0 5 31 J£iT(-5, 5' ' ' ' ' -i^^^^/HriJ' V- 
r v- =1 P T F E ±.{Z.mM L^b F E T ^^<OftSJ:fe- 

[0 0 5 4] m&itmt^)^m»m^^iSi^t(.x\^^^n- k 

?Effil:i*-eJtJDSRLytiPTFEn 5/ Kl 3tCJ:oTS«t- 

ff;^ (ikg/cin2) ^;(jD^/cC^^ ^:^rp|(-— ^it 

ffi(lniin/sec)T-><^^>r K^it5 C i J; JF^^K Dto * 

ll^6^i^ciov^rfif!ftg^^t:]K^^t;^PTFEffir^ml 4(Oj? 

I jj = C^iCgZ/L) [ 

[0 0 5 8] rrr% Co {tmtmm^ti^(^^-vt& 

^K{bMO=^-t>''^v'^ P T F E(D:^-^>-?v^^ 

^tDttJiJ^^^^-^v/^v^ir^cCSo ^<btc: (Si) J-*5V> 

Ku-r>mEE(VD) ^— Lxy— hmiE 

(Vg) cO^^LlC^-r^ KU><>m^ (Id) (7)||5>^^ 

5<i: (^1) \%mmit^ti. TIE^ (^2) ^^<^5o 
[0 0 5 9] 
[»2J 
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^tt^n-etil 0 0 nmS:t/5 0 nmT-^ofCo f^.^ib 
T|s1i:(cLyci„ ikiC. f^SiLfcPTFEffifSjI^l 4±|C 

:/—y^'BLXfvuy(>mM\ s t\.xm\i^^mmnMmiSL 

(Dfz^O^-^:^^ ^^V^^^t^h. 1X10-5 Torr<7)S^T"C 

m ^ <b ^ ^ ^4 ^ ± ^ it ^ * « c ^ D A @ ^ ^ ^ L 

10 [0 0 5 5] f^SiLfc««l 5<D-Si5^TyU^^>r/U^ 
{c:Tav^/.Cd5b. *«¥^»(*:^T'fo^5, 5' ' ' ' ' 
-v^;^^yHr> v'^;^>'^ V (Ji^TDMSxT) 
Uyto Z.(Om^\^. Vi/>«^7^Vvi<— hJC 1 OmgOD 
MS xT^Att. ^3|PM;5>^S«ffi*-C<OKffll^l 0 c 

[0 0 5 6] c (o^mmms\^uixfz.n.m't 2 9 3 o a 

T-felJ. DMS X Tg(7)jp:;^{i|!^5 0 O nm-Cfooyho 

j|^^jr'f^iSiUfcFET^^tCiott6^-r^>/^Sl^2 0 0 
izm. ^^^-/WtIfi6mmt»^oy'Co ^«btC. SJS^fiF 

ET^^CO^^I^t^lB^O. 1 mmCO^^^^-<— ;^ b 

Yokogawa-Hewlett-Packard. Ltd) (CjloT I -V#tt 
^a'JSL^tdffi^SCttJLfCo ^KSO^mfiS.M.Sze. " 
Physics of semiconductor device", 2nd ed., 440 (W 
30 iley. New York, 1981) 

[0 0 5 7] 
[»ll 

(Vg-V^) V|^-v//2] 

A I p / A Vjj = C/i CqZ/L) Vjj 

[0 0 6 0] :io^BJ&^b$;h.fc^(ci-v#14<}: '9^#«bH 

Tj? K i->r vmistcppjlra $ tt s ®l^<7>::^r6i <i: p t f e 
iErS]^^c7):^f^]^-iSc^ii:y^Co 1.4x10-2 cm^ 

/V/sO»i(iS^#fCo :^fc:. V — ^^1/ K u-f >m«iJc 
Hi^ $ ;ixsm#<^:^f^ i: P T F E 5>^i2f^» <!r co;^ffil ^ 

T^®[lS^^*!>fCo ^^(:±^-\'^^/i''*i200/iin. ^ir-t^/^ 
:g:6mm(CTf^ML^o BHa! LyS:ll«S0»J ^ l^«IO^fefC J: 
oT^tbS^^R^^/^^ 2.36X10-3 cm2/V/sC0^ift 

50 tt/ilo 



(9) 
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[0 0 6 1 1 (^iS0iJ6) mmitm (lOOnmi?) 
-i^>^^J\^i^^ ^ ^ >^^>ty zi^^' (i^TDMQqT) ^ 

[0 0 6 2] ^i6^j5 i:l^«<^^fe«CT«^(7) 

m2 /v/s ^ V ^ 9 ^mm^mtio ^^ife^j<^m^tc*5 V ^T t> 
y — ^stj5 K u-Y i^msit-HiJUp $ tt^m#<^*r^ ^ p t 

i£f^^<tco:;^j^^^ii:(«i^^Ly^FET^^^. 5fetc|5 20 

^ ^ ^ -V -t^ /U*I200 /i m. ^ /l^:^ 6 imntC T f^M L . 

4.74X10-^ cm^/y/s<D^mmm^hn. mmmstmm 

tCDMQqT ^l^lrL/Co ^^^?F^^ LT V^/^V^iIa^^>> y 33 30 

^ LTFET^T-^f^SiLfCo *i4:K0ijT-f^Sibyc:FE 
T ^^{C*3 S ^ ^-/^:^fi200 /I ^ ^/HgfiGnim 

[0 0 6 31 3IJfe«*J5^1^1^C0^fetCj:t)^i!jS^*it) 
t^hZ,^. r(7)PTFEiaf^|g^i^yhr{-DMQqT ^i^y 
=1 V^g^^l^J^-ht^iEgS^ar Lfc F E T^^{Ci5V>T*i^ 
®jS;^52.5X10-^ cm2/V/sT*feo;^Co 5, 
5/ / / / -i/;/f^/u^T^^>:ar^;^y^>c^'^^fi. 40 
9(mW-4-\ 3 3 3 5 l#<i^«tc;^e>tt5f5iEJCtieo 

[0 0 6 4] mmmi) mmm:ii^^m^'f^^^^f\^x 

ffi0»J 5 <t filiate LT. PTFEiSf^^l 4 i:mill 5^ 

(JeJlTDMQtT) St/5. 5' ' ' ' -v?^^/U 
iJ''^^ V=^r^;^>^:n> (J^TDMQqT) ^^^^Lfc^ ^ 

h{Z6.6mg<7)DMQtT&U^3.4mg<7)D so 
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itmo£<«4'-26 Ar-*^ofCo IIJ605 5 tP^JCFETS 
^^f^SJL. *llife0iJ«C:^V>Tll9R^<O^^^/utSli2O 

l!jS^**!)fc^ w>5>. 6.4XiO-2cni2/V/stl/^9i^V>^®j 

[0 0 6 5] ^fc. DMQtTib^J:Uq)MQqT^^mfl:ttiZi^. 
I^#tC^lrLTFET^^Srf^SSUyt:©-g'JC{i, 2.9X1 

0- 2cin2/v/s<^^i&ff$r»yS:a r:iT% m.^-t^it^) 

t>y— ^^t^ Ku-r vmii(-fPJ!)D$ix5m#^o;^f^^ p 

T F E 5>iF-iar^^ h (o^^ ^-S: ^ -fry^o 

[0 0 6 6] (H 1 0 {ClDMQtT/DMQqT ^-g^S^CDMQtT/DMQ 
qTCOttiZi^it. l/l)C0iB7t^^^ h/U^^i-o 460nmi:4 
OOnmSLO^SOOnm <?: 430nin<7? e— {i-?: tb-^*nDMQtT*5 J: U^) 
MQqT(C!l§M$tX. PTFElEr^®tC^fTC7)Pii3feS/e»5m 

^nm\z.^\i^x%^n^(n{Y.^m(o^^^^t^m^ p t f 

[0 0 6 7] /<f^oM:g?^J<t LT. PTFElBf^fl^^^^fc 
-r. DMQtT:fcJ:tjn)MQqT^Wi-ev^y =i:/flfi^{b^±{Ci£ 

gl^^PLrf^KLfcFET^^(c:^^v^T^i. mi^m^^ 

tb^*n. 1.4x10-'' cm2 /V/s^t/2 .5x10-'* cm2 /V/sT'fe o 
fco r4xJ;«9. ^mMm(r>im^mt. DMQtT:iBj:t5DMQqT 
mM<?5 ^ ^ Ur •ett'€tt460St;^130f&ii5 V ^ffir-*> 

;^P(c:#orr^J:-r5cOr\ DMQtT^:DMQqT,^(0^'^i^;^>(b 
[0 0 6 8] /cfjB. 5, 5' ' ' -v^^^/l-^ 

^7$-y:i^:^<D^fili\'t, !\^mW'4-i 3 3 3 5 

(mmms) mmitm (500 nmip:) T^^^^tcff^^^nr 

mmm5tmm\zvx. ptfe^ipusi 4i:m®i 5 

^)ii^5>:{c?FMLi^co ^(Dm'f-mm±\z imm%\zx^i^ 

1- i^iicmm^'^tzn^D 5- (2' 

(j^TMEH-ppv) ^m^^^'iy^^^—y^-o^mzxm^ 

^m^^JlSOnniCOMEH-PPViBl^W^^f^SliLfCo wCO 

6nunT'^orCo ^ig^J 5 ^ ^ 

1 .2X 10-3 cm2/V/sT'foofCo 
[0 0 6 9] itt550»J<5: LTPTFEiar^^l 4 7i5f^M^ 
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^Lfc^m. 4.2XlO-*cm2/V/sT-feofCo tg:iS^ 
. /bo 

[0 0 7 01 2^llt6^J»C*5V^T. MEH-PPV JK<^ffir6H4fi 

H-PPV J^;^)5^<*:^ LT-h^(Ciar^LTV^/.^<Tt>. 

[0 0 7 11 fj:^, ^Jg^j8{C*DV^TMEH-P P VJ^ 

^jfe/i^*Cj:oTFET3R^m3t±«-^-Y;^ hbr. * 

mi4i^5)^T-)^^«^LfcFET^^^fN®L^5o ^ 

^4ii5^^I^^FETl^it±(CffM-C#5(7)T% wttbCO 

rT'^-r K >?5/^;^ U-^ — X : A.Tsumura. H.Koezu 

ka and T.Ando. Appl .Phys .Lett . , 49, 18. 1210(198 

6)) ztih. -m(Dm^m,\^m^'f-mit. is^Msar^coJi^ 

'^m^^^^^m\^'x^mm^^i!bxi^^9\t urf^. 
n^^:f(Diy}j :=i>mm±i^i^v =^:ymitm^^n. 

V^:^y:r. >^^«^»fls:S i: LT F E T^^^f^SU L 
/cA.^yA^ftfe., r^^^ K y'^f v^ry^^U:^' — X^49 
#1210M(A.Tsumura et al . Appl .Phys. Lett . . 49. 18. 
1210(1986)). n^><^(Oiy^J =>'Stg±tC'>y n 
{kM$r^tt> >-}^y (3---=^v//^^^>^^ V)^W^¥2§(^ 
LTFET^^^j^MLfcA.ri^7='^ ftb. T:?'^ 
K y^^v/^y^^^ UiJ'— X^53#195M(A.Assadi. C. 
Svensson et al , Appl .Phys. Lett . . 53. 3. 195(198 

8)). ni^^y(Diyv ^'^m^^i^^i-^v =^:^mitm^m: 

f^SjL/S:J.H.>^c2>'>/>^{tb., ^>>C^-r--^335#137M 
(J.H.Burroughes. C. A. Jones and R.H. Friend. Nature. 
335. 137 {ldSS))^f>^m^fhth^o ^ ^7)^Jc46V^X. M 
iEr^604^^JCjol>r ^X^AXlQ* cm2/V/sCOU^yu 
COittid^jB V ^^ibS y 7 31 n U >^ t*;:: u- >^ /h 

\tz(Dwmi^(D^m^mi^mtLX(Dmmi'X. ^mmm 
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-^^^^^{^(T^tfi-ct.. \fEH-ppv nmtitzmmi^^^i' 
hmm\c7^mmm\ci^\^^xmi^\cm\^^hti^o m^<om 

^^ttTV>5(H.:7^;</^te : TZf^^ K >^^i^y^^ 
U^— X^63#1372M ; H.Fuchigami . A.Tsumura and 
H.Koezuka. Appl .Phys. Lett . . 63. 10. 1372(1993)) □ 
10 [0 0 7 21 

1) X7r:^tl^:!tV ^'f^y^y^:^it^^^mm^-^X:^ 

20 [00 7 31 ^\z:^^m<o^-'(Dmm'm.^m^<omi^:^ 

^ 2r>(Dmmmi.cmm^^xfj:^mmm^m^(7ymm:^ 
mxh^x. &m±\^m{^mm^tixmfi^^titiyi^v'r 

2mm^js±.(o:^') ^'^:^y :^>it^mxh^t. ^tiit> 

n(D!Wi±^\^±^-^^:it^^^Xt^o -^ti. ^V=^^:^ 

y:^'^it'^^o^m^!^t-4^±6]^Txh^t. mmm 
<Dm^m(D<xm^rji^^/umxmi^^tix\^^:bt. 

[0 0 7 41 ^^m<omi:^<ommm.^miF'(Dmm: 

50 >\i^=^i-:^^tz\t^<Dmmi^t>-ht^:^El\^fm^. Mi^-t 
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IC/K y ic::^ U>' tf::^ U>'*fc(i-eC0»^«5:^^8^^-lt 

^^gl-SSit-r^r ^;05-C#So :fJ^y 7:n-U->- 

t'^U>'^5S^;^)^ mm^ (its) x'Tjk^ti^Ti^D (2 

-> h^v-, 5- (2' -^^yu-^:^^^/!-;^-:^^^) - 



0 6 5 9 9 
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[Iii2l (a) li^j^^jl <^DMSxT<DTEM^S. 

(b) jim^^-niHjsfiii^Tn^o 

[(114 1 (a) ll^Jffi0iJ2(7)DMQqT<OTEM¥S, 
(b) fim^^lHJSrlil^^T^^o 

ime] mS^j3(7)DMQtTOTEM^KT*feSo 
[1171 lli60iJ3CODMOtT(Om^iSl5ltFflil^^-ro 

I 1 O 1 Hffi^J 7 (7)DMQtT4^ uq)MQqT;^)^ ^ 
J^(DMQtT/DMQqT(D{±i^,;^lt. \/i)<D&^:^^i!^ hyu^^ 
■To 

1 1 i/y =3:/S« 

12 v'y=i>'^{b:M 

13 PTFEn-yK 

14 PTFEiEf^SP)^ 

1 6 w«i»stiW3isfe 




(12) 
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